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(57) [gifo] 

[INS] ^tb-Cl>S|g^*iW3£L-C. ^SB^g's 

mm*uw?z>. 

iwo&m ximmmgm 1 7 ie j: t 

^-18-1, 18-2. 1 8-3 LWtmtyyA 
M-19-1. 19-2. 1 9-3«r^"C. tS«^6 

omsmmmiRimrrz. mmmwms. 1 7 k 

S2 15CA*Sti5i. «©ilH2 I'd*, nirissftsd 

&mi\ tt^<Dta*ft^sy£i/-c^s^s2 3{cA^ 
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1 

isujas i ] &#&m±.Kwm2t\ic'j>tj:< tt> i o© 
wtfm&&<k *> mz^susifimm <* n * c £ k «t 

&&mt zmtz c & t ■tzm.totm&zm 
mim2 1 mb&M±sctiss.nintc>)>i3;<. «tt> i -?© 

mito&m<mmftim%?ztcv>. mkto&m±. 
tcseas ft/e4>fc < t i -3©&3£*&£ . 
ms%&&K£9mft9titL&.tommmi&*m}-tz> 20 

^^©asfctJtf&rs/c*©^^-- * 4ietg-r s 
-easts ntcmxm^zxx b . a* ufcm*t©«giK 

[»*S3 ) 2Lto&l8±.lCEm$titc'J>tj; < i 1 o© 30 
9. @ffii*fiyg©jiM3l6=fe^31£^Sfcsf). i&fe#&J&± 

{cieas tiic&u < £ *> 1 -3©^36*©i . 
f*8B6=Na«:j: Q^ztitt&tommmi&mm-rz 

mst****?****- *©#^-* t otf»ss 
mittzMLtoftw&zm^itijitowmm®. so 
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2 

[i95fcS4 ] SWSS2 gfctt3 (ciSt8©7fe4«cgfSi« 

tnasttflb"? y - * {i«©thg&&£*> 6 a^M-^Dg 

jjifgBS5l?3 tifc£ttft/<c? ^ - SffitiBtaWcfeiaS 

nri,^sa*fi#©as«tc^t6#»t,nfc«m^ 

SW*M^©®RSKv^7 y * *ss3t& 
mffBS^ 3 *ifcSm^^©i®SI«©v^ 9 y vxwm 

[»*J16 ] SI3J3B2 */cK3 {cfBf8©3^«ttS!fi*«: 

SiIS?il^l/^StKg'Jag»©S#St^-7^-3rfii%» sj 
fBS3»tfcSHi!>Jt4a«©«!|f j< - ^ffifc^tlS U 
tttjg©W*«#©aSI*^T*J:5«:^Sl/ft:-* 

-^^^-^kaau tu*ft#©ans4^e-r 
towmm.. 

mtmi 3 »«3S2 Sfc«3 «CfHS£©3£4«^-itJ«?: 



3 

<8© TOIS fc»> ffXIHPtfniflcW SJg|*3®<b^ 
^**n t>ig^tffl©^<fc*-c&sc «fc Suiter 

au 4(*A*^a-c«^^fi!>jgii8o«s*^at. 
±tatimf*#©efiBD t«si*^Hi LfcBstc£#A;*j&B 

igv >f * p a > fcf » - # »JJB«#a* A* 3 tlfc <b I? . 
[000 1] 

t>fc£#A^a* &©m:&«^*tta^a^A*j-f s 

ctKJcO. ®*©SW&*T5$IJffilSSa«:BIU i*b< 

&©-c$>*. 

[0002] 

[S&fc©«a5] S£*«fc0. a>tf~-:$f-$>y-Afct*© 
Ha*i6fFr£fc»fc:. F-?»v>?x-¥>^> F* 

^©a*fcA*£saa>€>»ispo-cc>.2>. l*>u c©«t 
5«cAra3&s#ffi-r»f^r^A*^a». $*--mc*jw& 

Sc4ttBire*>5. *c-c, Mfc*J8c>r|g*>6©ia 
g>A*&tT ft 5&aa«$p§¥7 - 1 2 4 3 3 1 -sf&fa-? 

<D£$K. Sg?S*-€-©**tmi»CcA*-r-SCi«:J:») 

#&&m^onmmm nx t> s. 

[0003] 

[|fei«*ifl?9iU«»: 5 iT-SiSBH] t C 5TAia©J!g«. 
^n-Fv>©B2ie!S-eS$n*J:^{c. HftS«fiJ 
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4 

#3cSnfc^f!&>6©fSfg%ii5*»a[-C«lffl-r-5ft:«)tC 

mm&wT^Kfcto&m^<D^mim*tm t * s 

ti*. se^r. jig*>€.©A*fi#tL/-c, smzmM 
m^zjsmmm*J:tmfmtc*s^xmmv*>&. * 

HHOSMt*. C©£5fcS£*©i8gi£»$fcU £fa# 

U?S&*Jiisi»4f*tH»j^4A*«#i i/cffi^s c itc 
J: ij . fSSteJ: D^ffl^©(Si^i*tfi»WiS%ffl^fc^ 

»A*«a*j«fcc«tf*«!i8Pi?a'&s«-rs c &{c*s. 

[000 4] 

[i*si4fi?ifc-rsfc«>©*gi] ±iB@w=&^fiS-ri/c 

20 » v ##6?IJtc<J:S#£^^*jgt>;te£#A*jSia 
«. ^ftJ9±{ciBgSnfci!>«t< £ 4> 1 o©3fcM»f^ 

«c<fc»K i^»B^iS©2ija35£=£*3fe'r-Sft:»s &£f*£ 
0±KEg3nfciJ>& < <t 4> 1 o©Jg3fc#I8i % iSlfe* 

««ffi©3fcfcffl*&£. iH»sns^^ff«^rawK©^ 
wsmmacto » ©#^f- 

ZtlsX^toW&L* Ctv^Sit-rSiBtt^Bii. 1913 
5B5!aSie[<fc9> 8grtffiS(Sia©)iSirt^fc^*yair^jg 

*A*J 1/ . A* l/fc«^©^tc«;C -Ctt&ttftfettft 

40 r^SBiiat'&Aiirsci«^iL,-ci>s 0 cc 
-c. 5feiisi*^K*jJ:cJ c «5e#K©iBafc<t>)^&sns 

[0005] 

izmommojm] *&wicte^xM x ytzm^xm 
&t{,x\,*mw®mzm&\,. mmtitcmnm 
nms>^>imsmm^(o?jjm^tLxm^. rat 

^ r ^^-i*was© 1 «±©t«iJ«gJ?S <mak. 



5 

aseu toiM^znmm&xtiirz. 3 6k, <&© 

©J8S*36^©£*36SM^Egr4t£(CJ:»K jMB# 
A^^^ttVMMDSBftwttK. t&fueiiiSK, as 

[0006] 

(SIMM] «T. *»?«©s!)fpiia*sJ:cjt^M=£. H 

iBK:j:»)»«i8{ci»wr&. an*, mm^xmmtiy 

ri>*B«t6ig**BHlW*»B («». £B8ttBta!f 

J^tb?C>«HMim^*JBC>'ClHHU StiHS 
*afc##=&&l^^©A^<i#i-rS. CCttt, £tt 

U J^i&gtc2&gJ8t>.&c£{c«fc»). Mb*>«4fa 

®7c^*^Ptr>es^fk%, -en-en 
aai/ctwrrs. 36©i»nwc«J:>)iiMfc^* 

«5ttffl«-s©t?*s. jKg43 6.«:i§)!Brrn«. fsa* 
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6 

a*. -enen^*^-rci«^-cAs„ #5£&g© 
36**. 36«i-iaofi-2j:9i6«6n. *n-en36 

77^-2- lSC?2-2{CA*JSn5. CCt. 36 
JS1 -1*»*5©»S«A 1"C*5, 36«§ll -2#>e>©iffi 
gX2t?, 40 0nm*>?>2 4 0 0nm©fgffl*>6Sil? 
r Wc. £fl»fOjllffVUi«fHHt-««d(C. 7 0 
0nm#»k 1 1 OOnmOKI*^, j&g^#S5 0nm 

10 tt*U>. o*»>. C©jftfi^-C{*«©@3U4*san,>. 

cnKUb©j«g-ctt. *©i^sfeAS<&D. *fccn 

KTCt*. ^*^otf>iL^i«i:©®JR*>A*<ft-S© 

-cimmk*. *&. xm 1 - 1 rcf 1 - 2 1*. -en-e 

nffifl»»4- lRC/4-2fcJ:0S«t-S^asacf 1R 
2-C5Sa^i@3nn»S. S8gtt@Sg4-lSCX4 

- 2 ^(o^mmmt^mmmm. i>r. -en-e 
n. tttBtt&»8- 1&09-2 «cA*snn»s. c 
n». ^tRc?jg7c^*^pe>?sa^fcfii*sjB^3n 

• [0 0 0 7 ] 367 f A*~2 - 1 RV2 - 2 «36*I°Jtt 
Jte83£!fiKl/C*>Q. 36211 -lKtfl -2*>6© 
36»ig^3niSStffl367 T 5<cAt*3 n*. JBftf 
ffl36yr -Y^-5*fcifcfc#6©BI&±£936*J88* 
U Jil36ffl36?T^/<~7^fef*jI&36£*36^^ C 
ntcj:>). Jlii^*8Sin^tteJ:CfM7C^- : 6yatr> 
igS©aK«fc£&©j£l>*ft»r£. mm-cmmnhii 

30 Tl/W*. CCt, j^Wffl367T-<^-5i*36ffl36 
7y-f'(-7B«ia:, U^JtiLMtcJ:*) 1 0-50m 
m©reai'*'*A». *^g^tR"C«3 0mmtLtl> 
5. SI36ffl367T^/<-7*C^363n/c^«:ilia36B. 

-en^n36ifeaiS8K:A»*3n. s»36&g{c*j^^s 

#:aBa36*i36^afeR^it^3n-S„ 36^ffllS8K:«» 
36m^if*S«^T>'<7>^x7 # h 9 A *- PWBt»6 

ns. 36«ias8^6©ffl*«-?tt. 2#i33nfc&te 

tttB«jgS9-lRD f 9-2«:A^3n*. Sfitffl*iffi 
•9-1. 9-2tcA^Jtft:fi#«:« v J8JWt,fc2iftg 
40 ©^fta3l36*«jg^L.rC>5*s. &(4tBtfe®g9- IS 

cxg - 2 {c»-en«nigs6®?S4 - 1 r# 4 - 2 
fias«Si*«A*3nri»«©-e. (44ffl^g9-it?tt 
368811 - 1 *»6©ife&®a36?ag*. ata^asigG - 2 
■C«36M 1 - 2 3>>6©^jffia36?Sef*»il«IWT4 C 

1 0 0 0 8 3 <4tBi®£&9 - 1 - 2 t?«|ffi Uc£. 
(*jffliS36?fiSfi#*. S>»r^P^-^*;i^g«g 
(«KA/D^giPST) 1 0-lRtn 0-2CCA 

50 iitf. ia»issi im BMi&$nfc2&£©jiia36 
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&i^^*yatf>igg©«l£gi#U «J»«^7 

t vx&jf&m. 1 2 {c^-rs. jul**©-^^ k> 

CDS <f«g) H-S-C*0. ^fc^^P^>iji7C^ 
**atr>£i£kjjn;t*itf. £f*©Jfit?Kfi**:b*>S. * 

7 2-^WS8»teJ:o*EliSt?ffiig3ti-CC>S (Sl^a* 10 
«^g©if&*figfcft««-c# s. 

[ 0 0 0 9 ] m 2 ». 3UftttHH48Satc <fc S*T#*§a 
-3©0#PiS&ft*ii<t/T<,>*. &*S, 13t£6¥iKU& 20 

Jgas&4tTofciS£©|^b^* ya tr> l 6 - 1 &tf§ 
7c^*^tabr> i e - 2R&t&~-*ifue>i§immt I 

mm~c&z. 02Ra®3*JtiK'rsi"3Be>*>ja:«fc^ 
v 'v v>msm<t 14-1 rz/u^ tfuv >wmn t 

1 4 - 3 tt. S^gffllK^S 1 5 «£©2E#J§SIWC© 30 

&ffc<veynfcr>iSagafci 6 - iacm^*yntr> 

jggMfc 1 6 - 3©j&3te©^tS£^LTC>S. tt 

<3£MNcxttt*i/&t». 

[ o o i o ] @4«. jHMMmMtwc £S£¥4Hi 
©^*yae>jgs^fc©^i^y^7%^-r. 04 

-C« v 04©_LT#fa#JIi3©±T4. £M*BK>MW. 
£fflJ#fl2©&§J4^L-tt,>S. 04<fc»J. t:<E>J:9ttM 
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it, *|feWtcte^-c«. %RHMttHMKKieJ:-9-cit 

aabfc^i^sisi^©^®^^ i/cj§i»«c£tc 
tsaaicx^ttAnis^jig^e©^^^^^ 

[0 0 1 1 ] &L±V8m<Dffi&<DWlg*m«lL<D-C> « 

tc». *i»H©ss&Wfeai^*. ®6«. *^k©- 
*n,»r. i 2 o «£{*A#§sg-ea 9.23 BWRta 

0 » C ft6£#A#i£Si 1 2 0 <k*g|5&g2 3 £ -C 

i«ffl*7 7-f<- 1 8- l&CH 8-2Rtfl 8-3 
tW&ffl%7 t 4*- 19-lRV19-2KtM9- 

3%m«.»-c, wm$<mnm®mm$< : m%. m 

7 18-1 Rttt»fcR£7 y -f ^- 1 9 

- 1 mmmm 1 k, ji^m^^ t 1 s - 2sc^ 
mtmft? 7^-19-2 »iHmM2 «c. mmut 

V.rJrt-l 8-3a^36ffl5fe7y-f^-l 9-3» 
IWfil^3 K. *n^n367 r -f /t-HSfr^J* » h 2 
OKJroTH^Sn-ri^. CCt< WaiJ«l«t?Srlt-*» 

^»IB4l6l±^--Sfc»«CfflSl!©3e7 r /f-41Bg-r* 
SifS!l®Jg|©8I8|J®ja*SiK«. SI^S2 IOC A2> 3 

»eaai2 i*c«. t5ia&n#i^©SMgi5ji3a3fe 

Jr?z. ^«>fBt^g2 2 tctt. *©@9**£©J:9& 
sw*»o©3!P4$ij5e^-syc»«:. ^-ns-rtc^gLA: 

U-C*t<. ^•SP$|g2 3'Ctt > SinaA^StifcffSM^ 
©8l3«(clSCTJ!W^-r*. mmm2 3 6LXlt. a> 

[0012] *{C. B6(c4rttSWHti2 1 tcfettft 

fflJK7 7 18-1 RCJta»ffi3£7 

i*£^flonw (tHtnttti) tcg»eu. jiswfflife? 

t ^ /t- 1 8 - 2Saffil3feffli67 7 Art- 1 9 - 2 
WgSSfiif (itiWSS^2) {CSJEO. ®8im%7 7 4>< 
- 1 8 - 3&tfl&feflJ#:7 4«iSI5 

(s t e p 1 - 1 ) IHHWN1 - 1 *>6©SKS©iiia 
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(stepl-2) stepl-1 -C?g@3 ftfc&Sfc 

-vefia tf>?i§g. Stet***i &«>$«> 1 ■oCDiSKJ: 

«. Mil ffigBSigiBIBi©;&£ fcWffigO-s* ^PK> 
ig&©ffi&«i-?\ tf gn$W©&$ fctt£.«©^* if u M 

(stepl-3) stepl - 2v9mstiitnm* 

g8{BaSHrttCibS*>5*>**iJ»rl/. ®SHl*3-C**ifcWl-Sf 
1 *mi? m^-CftfttK. s t e p 1 - 4 

[0013] (stepl -4) ff«!l$11^2*»6<DS^ 
(stepl-5) stepl-4TlI3tifc#Sfc 20 

©&* fcfctffiS©^* tr>igg©^<biss-fc. fc 

(stepl-6) stepl - BrjMMtlfcttft'l 

AlC«*»5«>*flKts. $BHW-e*tv5*m^2*m^ 30 
■TS. ttHJf-C**ltfs t ep 1 -7lCjttf. 

( s t e p 1 - 7 ) ft»J^^3 ^&©#{SS©a*1&® 

irrs. 

(step 1-8) stepl-7-CS©3nfcS*fc 
WflE^©^*^Ofcr>ffiK«J:«). «S»/<9 

-r*. mtwjt-ir&i/cit. WLoestmumtD 

ffcfc*. S*fc«ff^©^*^nt>jge[©NFffl^t© 40 

(stepl-9) stepl - 8"C8l8C3*i;M$®/'« 

*e.*>t>je>ig^L/r*-5ttjt©B9fiiS5ia 

rttc*S*S3&>4«Kl/T, 96Hrt-C*n{*m^l'&W 
&tcffiSmvi>U\& stepl-1 {CJ?S. 
[00 14] CCC. Hmm2 3ifix>Vx.-fiV$> 
SCifc&JEU ^K^ei5iga2 3*A*^%tt^{CL 

rfc<, «#i©A*«:*fbr*-v^*saE. 
*#2©A*tc^Ot*-y;i/*t56. ft#3©A#K*f so 
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©&fi&* * CmmZ *T*» < C i fc nJt6-C& £ . 

C©SISt^Offi3i4tTtt. stepl-3S 
CPs t e p 1 -e&CXs t ep 1 -9(C*Jlvc. USHfigS 
Hf*9©J©£K:ra0. »«©B^©^K:ttl«:W^-rs 
SICCl/TfcWtf. 85lft£g2 l*»6ffl*^S©#ibr 
8»»)©ffl£tt4flsSt4*fCS* (0 0 0-1 1 
1) . COfgdKtt. M^l*»^m^8S-C©tfl^ff 

bipv&ykto-cmii^K c©±^tc. awmiM-c 
jes>» *©JiBit«K:tt#*itaj-r.5^-e*o-r. 

[0 0 1 5] 08tt. H6iC*tt*MSM$H©«2<Z)a 

stcim^*:?** e>mtmtt > j*aisi&g2 3 jca* 
-r 1 at 1 K*tit.s#«:t>Ji^'c*5. mz.it* 

m&ffi3S 1 OT©tt&(ctX. tSBHpcfc *> -C(a#%m 

^©Ji-si}^sc«tgi««^©^*i*>wiinfct.© 

1*. fraBraias^ai/fcjSfffiT**. *-r. mum 
* i ttmtcu zti-etioftmm&iammytv r -f 

w*£#Mjaife»fia$iai$t$£K 2 itcA#sn*. -rfc 

fc*. *2WC«. J§S?r§fcfc6or**5£©®#*^a« 

*>MKcfM(IU a^tf*-f{cA*-r-5S6f¥%S®L/ 
fc»©«JK«il8t«l*tft>, cti*(iiia*»ff^r^s 

0. *©i!gS*^«>iSt^lM2 2 fcKttl/Tfc< ©*C* 
^A^^-^iSieL-C^ cn*fB1^|g2 2©7*- 

^■rs. «t. ®8©7o-tc?aoTitti«-rs. 

[0016] (step2-l) «»85Saii8i«*>6© 

(ste P 2-2) ste P 2-l TglSi3nfc#S«: 
«ffS©^*f Plf^JSeJ: 0 . 4HHRBM i «©S^ 
»^-5^-*j©fiiP i. j (v h y ;?^fii) 

ran©s*fc»ffig©^*yot>ig@[©s^{ii-?>. e 
j^flffl©^*fc«eji©^*^p K>tgg©^<k^-¥>, 
fc»ttS©^* W e >iSB[©i^ra^ffc©tt^ffl! 

(s t e p2-3) CCT. SI#^S2 1 <fc 



C7) 



01 



i ®<o&®wi>*5 $ j momm 

«Xt^k3WA^S*vfcJ«^v #-y**t6tcSb<.J:5«: 10 

zctzmmm. com. ftmstiz&m&fmi 
um?z. cc-c^^nfc, mm®.® i mo&m* 

Wt*-* b UTfBtt^S2 2tCiBt^f £. CCDs t e p 
2-3 -Ctt. «5iai2tt3n-C«,>S^S7 i - * D i . j . 
k*tS*jitJ. 09«. C©^g7*-* D i . j. k© 
f'-f^^^-rB-c&i. H9(C*il,vC. S«^ltWg 20 

[ooi7] <ste P 2-4) fstssn-cua^g 

7*-*Di. j. kts t ev2-2mnZtitc&mi 

mm i ftottm*^-.* j <d®p i , i %m\<\ & 
mn k»K 9 -> trxsggiM D k * mm? z. v 

(step2-5) step2 - 4-CS38?3tt;fc&fi^ 
kl*©-7."?./fcr;*8gSsftMDkJ&>?>, ^©v^ytr 30 
^86^MDk%g^-rS. l~k<S©ft#*©g>h©{t 

z&v&tu*. **i#&/h©^ ^ -> xxmmt & 4. 

( s t e p 2 - 6 ) 5 y tr^ffifBMD ktfffi 

t^KtJ, step 2 -7(Cjitf. *fc«8HJf«:i&S*§ 
£{cfci. s t e p 2 - 1 
(ste P 2-7> (|#k4fflAtS. 

[0018] mz moimimtt. ™» ^ tf*«65£# 
AAMft«mc . &nmmm i ? a - * j 

*A^S«k5(CL. tH#t)&4g?K:£{i#k <k=l 

•c. tt«©M#k4WWS«t5«:Sffim«S*&i,>« 
-)55W*^Effl«©ffigS!@©ffiffl«c<l:o-c^a l/tfc< . 

CO*?WbtL-*.~<S>>\>*v h9-^«m>5Ci-C. 
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esisis^tcA^-rs. h«7-^©ia*iiisffi^{c. 

^SI^S2 3*^TS. Sc*s. SIR IS2ff!j*5j:tf 

[ 0 0 1 9 ] m 1 0 «. *^ni©ffe©j^03*^-r^ 
*iwiig©^a » fBt?**. @io m>T t 1 0 1 

Jifflieg, 10 2fcf»>F;k 10 3&JSBJ&, 10 4« 

esft*. 1 0 5 im$bw®. loettxt-*-, 10 

7 «#:7 r -f^-H3£m*Sl>»367 7 H>*-mfe^>\> 
10 8 ra*JSI#83£:? t -f 1 0 9 fcfcJfcH 
3£HJ3fc:7 r -f 1 1 0 ttA&SSH. 1 1 1 

mm. 1 1 2 w^rtf^flssL 1 i3«<t^ta. 1 

14»v^;J»qa>t;a-if. 1 1 5 «f2lg£grc* 

u\ 1 0 (s(*tKwgpi 1 1 LKmsm&m 1 2 i 
mmmit7T<('<*- 1 9 8 t^yfeeraft? r /<- 1 

• 0 9 £#7 T^^-H«**St>6*3S&7 r -/^-s^-^ 
Aof 9 M 0 7 ) 3^f*A^S*«SfiSb-C*j») . Ji-SB 

ilgio-cv-f ?P3>t»-^ 1.1 4%ffli>rt>^. 
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(54) LIVING BODY INPUT DEVICE AND LIVING BODY CONTROLLER USING OPTICAL LIVING 
BODY MEASUREMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control a computer, a 
game, an environment controller, a learning level 
judgement device, the alarming device of a vehicle, 
diagnostic and alarming devices for medical use, a lie 
detector, an intention display device and an information 
transmitter, etc., by measuring localized brain functions 
and performing input to an external device. 
SOLUTION: By an optical brain function measurement 
device 17, the head part transmission light intensity of a 
testee is measured by using optical fibers 18-1, 18-2 
and 18-3 for irradiation and the optical fibers 19-1, 19-2 
and 19-3 for convergence. When the head part 
transmission light intensity of respective measurement 
areas measured by the optical brain function 
measurement device 1 7 is inputted to an arithmetic unit 
21, in the arithmetic unit 21, by using the head part 
transmission light intensity of the respective 
measurement areas, the absorption coefficient of 
oxidized and reduced haemoglobin and data for 

arithmetic operations stored in a storage device 22, optional output signals are decided and 
inputted to the external device 23. In the external device 23, an operation is performed 
corresponding to the kind of input signals. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Since the passage light of this living body skin is condensed by irradiating said living 
body skin from at least one Mitsuteru gunner stage arranged on the living body skin, and this 
optical exposure means, At least one condensing means arranged on this living body skin, and a 
photodetection means for the Mitsuo object measurement to measure the living body passage 
light reinforcement condensed by this condensing means, The living body input unit using the 
Mitsuo object mensuration characterized by providing an operation means to determine the class 
of output signal from the data memorized by a storage means to memorize the reference data 
for determining the class of output signal, and the measurement signal measured by said 
photodetection means and this storage means. 

[Claim 2] Since the passage light of this living body skin is condensed by irradiating said living 
body skin from at least one Mitsuteru gunner stage arranged on the living body skin, and this 
optical exposure means, At least one condensing means arranged on this living body skin, and a 
photodetection means for the Mitsuo object measurement to measure the living body passage 
light reinforcement condensed by this condensing means, A storage means to memorize the 
reference data for determining the class of output signal, The living body input unit equipped with 
an operation means to determine the class of output signal from the data memorized by the 
measurement signal measured by said photodetection means, and this storage means, And 
biological control equipment using the Mitsuo object mensuration which inputs the output signal 
determined with this living body input unit, and is characterized by providing the external device 
which operates an arbitration function according to the class of inputted signal. 
[Claim 3] Since the passage light of this living body skin is condensed by irradiating said living 
body skin from at least one Mitsuteru gunner stage arranged on the living body skin, and this 
optical exposure means, At least one condensing means arranged on this living body skin, and a 
photodetection means for the Mitsuo object measurement to measure the living body passage 
light reinforcement condensed by this condensing means, A storage means to set up beforehand 
the reinforcement in the hemoglobin concentration rate of change of the arbitration time interval 
which should be calculated, and the arbitration frequency of time amount change of hemoglobin 
concentration etc. as reference data of a feature parameter, and to memorize this, From the 
living body passage light reinforcement measured by said photodetection means, the 
oxyhemoglobin concentration change value within a brain of the arbitration location within a 
brain, a reduction hemoglobin concentration change value, or the total hemoglobin concentration 
change value is calculated. The living body input unit equipped with an operation means to 
determine the class of output signal from the data which calculated the value of the feature 
parameter of arbitration from this change value, and were memorized by the value and said 
storage means of a feature parameter of this arbitration. And biological control equipment using 
the Mitsuo object mensuration which inputs the output signal determined with this living body 
input unit, and is characterized by providing the external device which operates an arbitration 
function according to the class of inputted signal. 

[Claim 4] In the biological control equipment using the Mitsuo object mensuration according to 
claim 2 or 3 said operation means Each description parameter value about the measurement 



signal measured for every measurement location, the oxyhemoglobin concentration change value 
within a brain, a reduction hemoglobin concentration change value, or the total hemoglobin 
concentration change value is calculated. Biological control equipment using the Mitsuo object 
mensuration characterized by performing the operation which determines the class of output 
signal from the comparison result for said every description parameter value as compared with 
the arbitration threshold which is memorized by said each calculated description parameter value 
and storage means, and which is set up by receiving for every feature parameter. 
[Claim 5] In the biological control equipment using the Mitsuo object mensuration according to 
claim 2 or 3 said operation means Each description parameter value about the measurement 
signal measured for every measurement location, the oxyhemoglobin concentration change value 
within a brain, a reduction hemoglobin concentration change value, or the total hemoglobin 
concentration change value is calculated. From the study data which consist of an average value 
which was matched for every class of each output signal memorized by said each calculated 
description parameter value and storage means, and which receives for every feature parameter, 
and a standard-deviation value Calculate the Mahalanobis distance for every class of each 
output signal, and it searches for the Mahalanobis distance which serves as min from the 
Mahalanobis distance for every class of each of said calculated output signal. And biological 
control equipment using the Mitsuo object mensuration characterized by performing the 
operation which determines said minimum Mahalanobis distance for which it searched, and the 
class of corresponding output signal as the class of output signal when said minimum 
Mahalanobis distance for which it searched serves as smallness from the threshold set up 
beforehand. 

[Claim 6] In the biological control equipment using the Mitsuo object mensuration according to 
claim 2 or 3 said operation means Each description parameter value about the measurement 
signal measured for every measurement location, the oxyhemoglobin concentration change value 
within a brain, a reduction hemoglobin concentration change value, or the total hemoglobin 
concentration change value is calculated. It inputs into the neural network who learned said each 
calculated description parameter value for every measurement location so that the class of 
output signal of arbitration might be determined corresponding to said each calculated 
description parameter value for every measurement location. Biological control equipment using 
the Mitsuo object mensuration characterized by performing the operation which determines the 
class of output signal. 

[Claim 7] In the biological control equipment using the Mitsuo object mensuration according to 
claim 2 or 3 said feature parameter The oxyhemoglobin concentration change value within a brain 
in arbitration measurement time amount, a reduction hemoglobin concentration change value, or 
the addition value of the total hemoglobin concentration change value Or the average of the 
oxyhemoglobin concentration change value within a brain in arbitration measurement time 
amount, a reduction hemoglobin concentration change value, or the total hemoglobin 
concentration change value Or the arbitration frequency component of the oxyhemoglobin 
concentration change value within a brain in arbitration measurement time amount, a reduction 
hemoglobin concentration change value, or the total hemoglobin concentration change value Or 
biological control equipment using the Mitsuo object mensuration characterized by being the 
oxyhemoglobin concentration change value within a brain, the reduction hemoglobin 
concentration change value, or the total rate of a hemoglobin concentration change value change 
in arbitration measurement time amount. 

[Claim 8] In the biological control equipment using the Mitsuo object mensuration according to 
claim 2 to 7 The Mitsuteru gunner stage and a condensing means are arranged on the skin of the 
operator who is an analyte person, using a microcomputer as said external device. When a signal 
is inputted into the above-mentioned microcomputer from a living body input unit when a living 
body input unit detects an analyte person's nap condition and the above-mentioned analyte 
person's nap condition is detected, and, as for this microcomputer, the above-mentioned signal 
is inputted, Biological control equipment using the Mitsuo object mensuration characterized by 
outputting an alarm or making a brake drive. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention by inputting into an external device the output signal from 
the living body input unit which used the Mitsuo object mensuration Control equipment about the 
control device which performs various control, without using a keyboard, a mouse, and a handle 
in detail, or It is related with the living body input unit and biological control equipment using the 
Mitsuo object mensuration which controls a nap alarm, controls environmental equipment, judges 
whenever [ study ], displays the feeling and thinking of a small child, a sick person, an animal, 
etc., or discovers a lie. 
[0002] 

[Description of the Prior Art] Conventionally, equipments, such as a computer and a game, are 
controlled from the input unit with various keyboards, mice, handles, etc., in order to operate. 
However, the input unit which such human being operates on hand and foot is difficult for 
reducing the presence in a game or a physically handicapped person etc. operating it. Then, the 
equipment which performs the direct input from a brain using an electroencephalogram is 
proposed by JP,7-124331,A. It is going to control the computer, especially the game machine by 
this equipment by inputting an electroencephalogram into a computer as it is like [ when 
measuring an electrocardiogram ]. Control of the external device of the patient by whom a failure 
is accepted in a motor function is possible for the direct input device from such a brain, and the 
contribution to a physically handicapped person's social participation is also expected. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, field division is carried out by different 
cytoarchitecture, and each field shares a different function further so that human beings brain 
may be expressed with Broadmann's atlas of brain. For example, if a brain is seen from width, the 
field where the field where the field which participates in spontaneous movements (a hand, a 
finger, guide peg, etc.) participates in the summit section, feeling, vision, etc. participates in the 
regio occipitalis capitis and language will be the predetermined section of a left half, and will be 
shared, respectively. Thus, in order to extract the information from the pinpointed location with 
high degree of accuracy, it is necessary to use a metering device with high spatial resolving 
power. However, since a dielectric constant is uneven in a living body and the source location of 
a signal becomes indefinite, the electroencephalogram used in the conventional technique has 
low spatial resolving power. Moreover, in order that the myoelectric potential by analyte moving 
might be greatly reflected in a signal and might have a bad influence on electroencephalogram 
detection by this, there is also a constraint that analyte must be restrained, at the time of 
measurement, and practicality was very missing. Therefore, the approach using an 
electroencephalogram as an input signal from a brain has a problem in precision and practicality 
directly. The purpose of this invention is by solving such a conventional technical problem and 
using a somatometry signal with high spatial resolving power as an input signal to offer the living 
body input unit and biological control equipment using the high somatometry approach of 
precision and practicality. 
[0004] 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the living body 
input unit using the Mitsuo object mensuration by this invention Since the passage light of this 
living body skin is condensed by irradiating said living body skin from at least one Mitsuteru 
gunner stage arranged on the living body skin, and this optical exposure means, At least one 
condensing means arranged on this living body skin, and a photodetection means for 
somatometry to measure the living body passage light reinforcement condensed by this 
condensing means, A storage means to set up beforehand the reinforcement in the hemoglobin 
concentration rate of change of the arbitration time interval which should be calculated, and the 
arbitration frequency of time amount change of hemoglobin concentration etc. as reference data 
of a feature parameter, and to memorize this, From the measurement signal measured by said 
photodetection means, or living body passage light reinforcement The oxyhemoglobin 
concentration change value within a brain of the arbitration location within a brain, a reduction 
hemoglobin concentration change value, or the total hemoglobin concentration change value is 
calculated. The value of the feature parameter of arbitration is calculated from this change value, 
and it is characterized by providing an operation means to determine the class of output signal 
from the data memorized by the value and said storage means of a feature parameter of this 
arbitration. Moreover, the biological control equipment using the Mitsuo object mensuration by 
this invention inputs the output signal determined with the above-mentioned living body input 
unit, and is characterized by providing the external device which operates an arbitration function 
according to the class of inputted signal. Here, although the light condensed by arrangement of 
the Mitsuteru gunner stage and a condensing means is classified into the reflected light and the 
transmitted light, it considers all as passage light including both in this invention. 
[0005] 

[Embodiment of the Invention] In this invention, the cerebral function activities localized using 
light are measured, and the measured signal is used as an input signal to a computer or an 
external device. That is, the signal measured, respectively is inputted into an arithmetic unit by 
setting one or more optical fibers for an exposure, and one or more optical fibers for condensing 
as one or more measurement fields (for example, the right-hand finger motor area, the left-hand 
finger motor area, the speech center, etc.) of a head, and condensing the head passage light of 
the subject. In an arithmetic unit the class of output signal, such as clicking [ in cursor ] cursor 
from the measurement signal itself to migration and the input of the speech center to the input 
of migration and left-hand finger movement to the input of right-hand finger movement for 
example, on right-hand side to left-hand side, is determined, and an output signal is inputted into 
external devices, such as a computer, a word processor, or a game machine. An external device 
performs actuation according to the class of input signal. By other approaches of an arithmetic 
unit, by calculating the oxyhemoglobin concentration change value within a brain, a reduction 
hemoglobin concentration change value, or the total hemoglobin concentration change value from 
the measured passage light reinforcement, calculating the description parameter value from 
these values, and comparing the description parameter value memorized by storage with the 
calculated description parameter value, the class of output signal is determined and an output 
signal is inputted into an external device. Furthermore, the ** which does not make the input 
signal of an external device correspond to each measurement field as other measurement 
approaches, The subject is made to imagine "it clicks" etc. "cursor — the right — " — "cursor 
— the left — " — The standard-deviation value and average value for every feature parameter 
for every measurement field are memorized as study data to the store, and actual measurement 
values are compared with those study data, and if it is in tolerance and is in agreement, it will 
consider as an output signal. [ at that time ] In order to determine the class of output signal by 
this approach using a feature parameter, the Mahalanobis distance can be used, and also a 
neural network can also be used. Here, the Mahalanobis distance is an index which judges 
whether an actual measurement value belongs to the distribution, when a measurement value 
etc. is expressed by the normal distribution which has distribution. Since a computer, a word 
processor, or a game machine can be controlled by this, without using a keyboard, a mouse, etc., 
it can use also as an object for trouble back tone. Furthermore, it is [ whenever / nap alarm / of 
an operator / environment control unit and study ] applicable to declaration-of-intention 



equipments, such as judgment equipment, a sick person, a small child, and an animal, a data 
transmission unit, or the lie detector by arranging many the exposure light means and the 
condensing means of a point to analyte. 
[0006] 

[Example] Hereafter, a drawing explains the principle of operation and the example of this 
invention to a detail. Drawing 1 is the outline block diagram of the equipment (it abbreviates to 
an optical cerebral function metering device henceforth) which measures the cerebral function 
activities localized using light. In this invention, the localized cerebral function activities are 
measured using light, and the measured signal is made into the input signal to a computer. Here, 
oxyhemoglobin concentration change and reduction hemoglobin concentration change are 
measured independently, respectively by using two waves for exposure wavelength for the 
purpose of the oxidization in a living body, and reduction hemoglobin concentration change 
measurement. That is, oxyhemoglobin concentration and reduction HEMOKUROBIN 
concentration are measured by the difference in a color by the absorption of light If wavelength 
is increased further, while precision will improve, measurement of matter concentration other 
than oxidization and the reduced hemoglobin is possible. Although the case where an optical 
exposure location and one photodetection location are set up is explained here, it is easy to 
increase a number, respectively. The light of specific wavelength is emitted from the light source 
1-1 and 1-2, and incidence is carried out to an optical fiber 2-1 and 2-2, respectively. Here, the 
wavelength from the light source 1-1 is lambda 1, is the wavelength lambda 2 from the light 
source 1-2, and is chosen from the range of 400 to 2400nm. When measuring the hemodynamics 
in a living body especially, it is desirable to choose from the range of 700 to 1 100nm so that a 
wavelength difference may be set to less than 50nm in order to raise precision. That is, in this 
wavelength range, the permeability of light is high. Since the crystal of water also becomes large 
on the wavelength beyond this and absorption of the hemoglobin blood itself also becomes large 
less than [ this ], it is inconvenient. Moreover, intensity modulation of the light source 1-1 and 
1-2 is carried out on the frequencies f1 and f2 which change with the drive circuit 4-1 and 4-2, 
respectively. Each drive circuit 4-1 and the signalling frequency from 4-2 are inputted into a 
phase detector 9-1 and 9-2 as reference signalling frequency, respectively. This is for taking out 
oxidization and a reduction hemoglobin concentration value from the wavelength with which 
oxidization and a reduction hemoglobin concentration change value were mixed separately. 
[0007] An optical fiber 2-1 and 2-2 have connected with an optical directional coupler 3, it is 
mixed and incidence of the light source 1-1 and the light from 1-2 is carried out to the optical 
fiber 5 for an exposure, the scalp of the optical fiber 5 for an exposure to the subject 6 — from 
a top, light is irradiated and living body passage light is condensed with the optical fiber 7 for 
condensing. This measures the difference in the color by ** of the oxidization which flows the 
inside of blood, and reduction hemoglobin concentration. In the artery, although the saturation of 
oxygen (rate that the oxyhemoglobin in [ all ] hemoglobin occupies) is high, in the vein, the 
saturation of oxygen is falling as compared with an artery. Here, although distance between the 
optical fiber 5 for an exposure and the optical fiber 7 for condensing is made into the distance of 
10-50mm with a measurement location, it is set to 30mm by this equipment configuration, living 
body passage light [ in / incidence of the living body passage light condensed with the optical 
fiber 7 for condensing is carried out to a photodetector 8, respectively and / each condensing 
location ] — photo electric conversion — and it is amplified. A photo-multiplier and an avalanche 
photodiode are used for a photodetector 8. After the output signal from a photodetector 8 is 
distributed two times, it is inputted into a phase detector 9-1 and 9-2. Although two waves of 
irradiated living body passage light is being mixed to the Gentlemen phase wave detector 9-1 
and the signal inputted into 9-2 Since reference freqency is inputted into the Gentlemen phase 
wave detector 9-1 and 9-2 from the drive circuit 4-1 and 4-2, respectively, in a phase detector 
9-1, living body passage light reinforcement from the light source 1-1 can be carried out, and 
separation detection of the living body passage light reinforcement from the light source 1-2 can 
be carried out in a phase detector 9-2. 

[0008] After inputting respectively into an analog-digital converter (it abbreviates to an A/D 
converter henceforth) 10-1, and 10-2 the living body passage light signal on the strength 



detected by phase discriminator 9-1 and 9-2 and changing it into a digital signal, it incorporates 
to an arithmetic unit 1 1. In an arithmetic unit 1 1, from the time series signal of two waves of 
incorporated passage light reinforcement, the sum showing oxyhemoglobin concentration, 
reduction hemoglobin concentration, and blood volume of oxyhemoglobin concentration and 
reduction hemoglobin concentration is calculated, and it displays on a display 12 as a time series 
graph. The amount (volume) of the hemoglobin in blood is fixed, and if an oxyhemoglobin and the 
reduced hemoglobin are only added, the whole blood volume understands it. The method of 
calculating the oxyhemoglobin, the reduced hemoglobin, and the total hemoglobin concentration 
change accompanying cerebral function activities by this equipment configuration is proposed by 
for example, these people with the Japanese-Patent-Application-No. No. 30972 [ seven to ] 
specification, and the drawing (the data-processing approach). In addition, although only the 
amount from which hemoglobin concentration changed is calculated, if the operation except 
dispersion in a living body is performed, the absolute magnitude of concentration is also 
measurable here. 

[0009] Drawing 2 is drawing showing the hemoglobin concentration change at the time of right- 
hand finger movement by the optical cerebral function metering device. Here, the field within the 
brain which participates in a motion of a right-hand finger (it abbreviates to the right-hand finger 
motor area henceforth) is made into a measurement field using this equipment, and time amount 
change of the oxyhemoglobin 14-1 at the time of performing right-hand finger movement, the 
reduced hemoglobin 14-2, and the total hemoglobin concentration change 14-3 is shown. In 
addition, 13 is a right-hand finger movement period. Drawing 3 is drawing showing the hemoglobin 
concentration change at the time of left-hand finger movement by the optical cerebral function 
metering device. Here, using this equipment, the left-hand finger motor area is made into a 
measurement field, and time amount change of the oxyhemoglobin 16-1 at the time of performing 
left-hand finger movement, the reduced hemoglobin 16-2, and the total hemoglobin 
concentration change 16-3 is shown. In addition, 15 is a left-hand finger movement period. If 
drawing 2 and drawing 3 are compared, the oxyhemoglobin concentration change 14-1 by the 
right-hand finger motor area and the total hemoglobin concentration change 14-3 during the 
right-hand finger movement period 13 show about 3 times as much variation as the 
oxyhemoglobin concentration change 16-1 by the left-hand finger motor area in the left-hand 
finger movement period 15, and the total hemoglobin concentration change 16-3 so that clearly. 
In addition, the motor area in cerebral left-hand side is an operating range related to a right half 
the body, and the field within a brain and the body part which involves have cross relation 
mutually. Moreover, the reduced hemoglobin does not carry out fluctuation so notably. 
[0010] Drawing 4 is drawing showing the contour-line graph of the total hemoglobin 
concentration change at the time of right-hand finger movement by the optical cerebral function 
metering device. Here, using this equipment, it measures by the multipoint so that the right-hand 
finger motor area may be included, and the contour-line graph of the total hemoglobin 
concentration change at the time of performing right-hand finger movement is shown. By 
drawin g 4 , left-hand side shows a before [ a brain ] side, and right-hand side shows [ the 
vertical direction of drawing 4 ] the backside [ the brain ] for the cerebral upper and lower sides. 
Drawing 4 shows that the local part which shows such a remarkable change is measured by the 
optical cerebral function metering device. Drawing 5 is drawing showing the contour-line graph of 
the total hemoglobin concentration change at the time of the language remembrance by optical 
cerebral function equipment Here, it measures by the multipoint so that the field (it abbreviates 
to the speech center henceforth) which participates in language activities may be included, and 
the contour-line graph of the oxyhemoglobin concentration change at the time of recollecting 
language is shown. The speech center exists in the location near the tempora within a left-hand 
side head brain. Also in this case, the local part which shows a remarkable change is measured 
by the optical cerebral function metering device. An optical cerebral function metering device 
can also measure the cerebral function activities by remembrance in this way. Therefore, in this 
invention, precision and practicality can realize the direct-input approach from a high brain by 
using the signal measured with the optical cerebral function metering device as an input signal to 
an external device. 



[0011] Since the outline of the principle of invention was described above, below, the example of 
this invention is described. Drawing 6 is the block diagram of the optical cerebral function 
metering device in which one example of this invention is shown. In drawing 6 , 1 20 is a living 
body input unit, 23 is an external device and biological control equipment consists of these living 
body input unit 120 and an external device 23. The head transmitted light reinforcement of the 
subject 6 is measured using the optical cerebral function metering device 17, the optical fiber 
18-1 for an exposure, 18-2 and 18-3, the optical fiber 19-1 for condensing, 19-2, and 19-3. the 
optical fiber 18-1 for an exposure, and the optical fiber 19-1 for condensing — the optical fiber 
18-3 for an exposure and the optical fiber 19-3 for condensing are being fixed to the 
measurement field 1 for the optical fiber 18-2 for an exposure, and the optical fiber 19-2 for 
condensing by the measurement field 2 with the opticaHlber fixed helmet 20 to the 
measurement field 3, respectively. It is easy to increase the number of measurement fields here, 
and in each measurement field, in order to improve spatial resolving power, it is also easy to 
arrange two or more optical fibers. The head passage light reinforcement of each measurement 
field measured by the optical cerebral function metering device is inputted into an arithmetic unit 
21. Using the absorbancy index of the oxidization memorized by the head passage light 
reinforcement and the store 22 of each of said measurement field, and the reduced hemoglobin, 
and the data for an operation, by the operation approach mentioned later, the signal of 
arbitration is specified and it inputs into an external device 23 in an arithmetic unit 21. In order 
to judge what kind of semantics the signal has in storage 22 beforehand, the result (the 
absorbancy index and data for an operation of HEMOKUROBIN) learned by then is memorized. In 
an external device 23, it operates according to the class of said inputted arbitration signal. As an 
external device 23, a computer, a word processor, a game machine, or a communication device 
can be used. 

[0012] Next, the operation approach in the arithmetic unit 21 in drawing 6 is explained. Drawing 7 
is a flow chart which shows the procedure of the arithmetic unit in drawing 6 . For example, the 
optical fiber 1 8-1 for an exposure and the optical fiber 1 9-1 for condensing are set as the left- 
hand finger motor area (measurement field 1), the optical fiber 18-2 for an exposure and the 
optical fiber 19-2 for condensing are set as the right-hand finger motor area (measurement field 
2), the optical fiber 18-3 for an exposure and the optical fiber 19-3 for condensing are set as the 
speech center (measurement field 3), and the living body passage light reinforcement in each 
measurement field is inputted into an arithmetic unit 20. 

(step 1-1) From the passage light reinforcement of each wavelength from the measurement field 
1-1, oxidization, reduction, or the total hemoglobin concentration is calculated, 
(step 1-2) Each **** calculated by step 1-1 calculates a feature parameter from the hemoglobin 
concentration of arbitration, i.e., oxidization, reduction and the total hemoglobin concentration, or 
one concentration in them. As a feature parameter, as for the addition value of the hemoglobin 
concentration of arbitration, and each **** of arbitration time amount, the reinforcement of the 
arbitration frequency of time amount change of the hemoglobin concentration of arbitration is 
used for each **** of an arbitration time interval, as for the rate of change and each **** of 
hemoglobin concentration of arbitration, and this can be determined variously, for example, 
(step 1-3) measuring with the study value in storage 22 the description PARA meter calculated 
by step 1-2 — the description parameter value — oh, it judges whether it is in the threshold 
range of the arbitration which has carried out an Ecklonia setup, and a signal 1 will be outputted 
if it is within the limits. Moreover, if out of range, it will progress to step 1-4. 
[0013] (step 1-4) From the passage light reinforcement of each wavelength from the 
measurement field 2, oxidization, reduction, or the total hemoglobin concentration is calculated, 
(step 1-5) From the hemoglobin concentration of arbitration, each **** calculated by step 1-4 
calculates a feature parameter. As a feature parameter, reinforcement [ in / **** / the addition 
value of the hemoglobin concentration of arbitration and / of arbitration time amount / each / 
**** / of an arbitration time interval / each / in the rate of change and each **** of 
hemoglobin concentration of arbitration / the arbitration frequency of time amount change of the 
hemoglobin concentration of arbitration ] is used, for example, and this can be determined 
variously. 



(step 1-6) It judges whether it is in the threshold range of the arbitration set up beforehand, and 
if the description PARA meter calculated by step 1-5 is within the limits, it will output a signal 2. 
Moreover, if out of range, it will progress to step 1-7. 

(step 1 -7) From the passage light reinforcement of each wavelength from the measurement field 
3, oxidization, reduction, or the total hemoglobin concentration is calculated, 
(step 1-8) From the hemoglobin concentration of arbitration, each **** calculated by step 1-7 
calculates a feature parameter. As a feature parameter, reinforcement [ in / **** / of the 
addition value of the hemoglobin concentration of arbitration or an average value, or arbitration 
time amount / each / **** / of an arbitration time interval / each / in the rate of change and 
each **** of hemoglobin concentration of arbitration / the arbitration frequency of time amount 
change of the hemoglobin concentration of arbitration ] is used, for example, and this can be 
determined variously. 

(step 1-9) It judges whether it is in the threshold range of the arbitration set up beforehand, and 
if the description PARA meter calculated by step 1-8 is within the limits, it will output a signal 1. 
Moreover, if out of range, it will return to step 1-1. 

[0014] Here, the external device 23 is always changed into the waiting state waiting for an input 
supposing an external device 23 being a computer. Furthermore, it is possible to also make the 
function of an external device [ beforehand as opposed to / cursor / to the input of the left and 
a signal 2 / to the input of the right and a signal 3 / like a click / a signal in cursor ] correspond 
beforehand to the input of a signal 1. Moreover, as an escape of this operation approach, if it is 
made to output [ in in a threshold range ] 1 in step 1-3, step 1-6, and step 1-9 in besides 0 and 
a threshold range, eight kinds of combination can be made as a signal outputted from an 
arithmetic unit 21 (000-111). In this case, what is necessary is to perform the output from a 
signal 1 to a signal 8, and just to opt for arbitration functional actuation of the external device 23 
corresponding to each signal beforehand. Thus, by the 1st example of an operation, the right- 
hand finger motor area, the left-hand finger motor area, and the speech center were defined 
beforehand, it is the case where a signal is measured for every location of the, and the case 
where a signal and functional actuation were made to correspond to 1 to 1 was stated. 
[001 5] Drawing 8 is a flow chart which shows the 2nd example of an operation procedure of the 
arithmetic unit in drawing 6 . In the 2nd example of the operation approach, it is the case where 
the signal inputted into an external device 23 as the oxidization, the reduction, or the total 
hemoglobin concentration change measured in each measurement field is not made to 
correspond to 1 to 1. For example, it is the approach of having aimed for every location in the 
case of the 1st example of the operation approach, having taken out the signal to it, and having 
made the specific signal corresponding to functional actuation. However, when it has the volition 
a user wants to move cursor to the left, it will have to recollect moving a left hand and will 
become the function of an actual external device, and the thing from which remembrance of a 
user was widely different. On the other hand, in the 2nd example of this operation approach, it is 
an approach in consideration of said trouble. First, i measurement fields are set up, the optical 
fiber for an exposure and the optical fiber for condensing are arranged to each measurement 
field, and the living body passage light reinforcement in each measurement field is inputted into 
an arithmetic unit 21. That is, in the 2nd example, it aims for every location, and a specific signal 
is not measured, but an optical fiber is connected to a head, without pinpointing a location 
concretely, optical cerebral function measurement when recollecting the actuation inputted into 
a computer is performed, this is performed several times, and is learned, and the result is 
beforehand memorized to storage 22. And it searches for whether concentration is calculated 
from the actually measured signal, a feature parameter is calculated, and the feature parameter 
same in the data of a store 22 exists this. Hereafter, it explains in accordance with the flow of 
drawing 8 . 

[0016] (step 2-1) From the passage light reinforcement of each wavelength from each 
measurement field i of every, oxidization, reduction, or the total hemoglobin concentration is 
calculated. 

(step 2-2) From the hemoglobin concentration of arbitration, each **** calculated by step 2-1 
calculates the values Pi and j (matrix value) of each feature-parameter j of each measurement 



field i of every. As a feature parameter, reinforcement [ in / **** / the addition value of the 
hemoglobin concentration of arbitration and / of arbitration time amount / each / **** / of an 
arbitration time interval / each / in the rate of change and each **** of hemoglobin 
concentration of arbitration / the arbitration frequency of time amount change of the hemoglobin 
concentration of arbitration ] is used here, for example, and this can be determined variously, 
(step 2-3) Here, the class of signal outputted from an arithmetic unit 21 is made into k kinds. 
The study data of general to a store 22 or a user individual are memorized beforehand. Study DS 
is the standard deviation value and the average of each feature-parameter j of every of each 
measurement field i of every which have the same structure in each output signal k of every. 
Namely, it is premised on probability distribution of a feature parameter being GAUSHIAN 
distribution. A standard deviation value and the average can describe a gauss function. For 
example, when an external device 23 is assumed to be a computer and the signal k from an 
arithmetic unit 21 is beforehand inputted into said computer, it sets up so that cursor may move 
to the right Moreover, a user carries the optical cerebral function metering device 1 7 
beforehand, and it performs recollecting with "cursor is moved to the right" two or more times. 
At this time, a standard deviation value and the average are calculated to each feature- 
parameter j of every [ of each measurement field i of every / which is measured ]. The 
standard-deviation value and average value of each feature-parameter j of every of each 
measurement field i of every which were acquired here are memorized to storage 22 as study 
data of Signal k. In this step 2-3, said study data Di, j, and k memorized are read. Drawing 9 is 
drawing showing the DS of these study data Di, j, and k. In drawing 9 , S expresses a standard 
deviation value, A expresses the average, and a dotted line means an abbreviation. Moreover, the 
measurement field i is made into n places, and the number of classes of feature-parameter j is 
made into m kinds. 

[0017] (step 2-4) The Mahalanobis distance MDk is calculated to each signal k of every using 
the values Pi and j of all the study data Di, j, and k memorized and each feature-parameter j of 
each measurement field i of every [ which was calculated step2-2 ]. The Mahalanobis distance is 
expressed with an easy well-known formula. 

(step 2-5) It searches for the minimum Mahalanobis distance MDk from the Mahalanobis 

distance MDk of each signal k of every [ which was calculated by step 2-4 ]. If the minimum 

value in 1-k signals is chosen, it will serve as the minimum Mahalanobis distance. 

(step 2-6) It judges whether the minimum Mahalanobis distance MDk is in the threshold range of 

arbitration. In being in within the limits, it progresses to step 2-7. Moreover, in being out of 

range, it returns to step 2-1. 

(step 2-7) Signal k is outputted. 

[0018] Although the operation approach of the 2nd example applies the Mahalanobis presumption 
approach, in order to perform same presumption, it also has a method of applying a neural 
network as the 3rd operation approach. In this case, each feature-parameter j of each 
measurement field i of every is inputted into neural network input-side each terminal, and each 
signal k (k=1-l) is assigned to output side each terminal. Beforehand, the neural network learns 
by use of the multiple times of every user and a common user so that the signal k of arbitration 
may be outputted with the value of each feature-parameter j of each measurement field i of 
every. By using this neural network that learned, it can function as Mahalanobis presumption 
shown in drawing 8 similarly, and the signal corresponding to what the user recollected can be 
outputted. In drawing 6 , a neural network is connected to the latter part of an arithmetic unit 21, 
and a feature parameter is inputted into input-side each network terminal. An external device 23 
is connected to output side each network terminal. In addition, of course, the arithmetic unit 
other than the operation approach of the 1st example, the 2nd example, and the 3rd example can 
also determine the class of output signal, using directly the signal measured by the detector for 
optical cerebral function measurement. 

[0019] Drawing 10 is the block diagram of the biological control equipment in which other 
examples of this invention are shown, drawing 10 — setting — 101 — an operator and 102 — a 
handle and 103 — a seat and 104 — an automobile and 105 — a drive circuit and 106 — a 
loudspeaker and 107 — an optical-fiber fastener or an optical-fiber fixed helmet, and 108 — the 



optical fiber for an optical exposure, and 109 — for the living body light measurement section 
and 112, as for a signal line and 114, the input signal judging section and 113 are [ the optical 
fiber for optical condensing, and 110 / an input unit and 111 / a microcomputer and 115 ] 
storage. This example shows the case where biological control equipment is applied as a nap 
alarm at the time of automobile operation. That is, the input device 110 (the somatometry 
section 111, the input signal judging section 112, the optical fiber 108 for an optical exposure, 
the optical fiber 109 for optical condensing, an optical-fiber fastener, or optical-fiber fixed 
helmet 107) constitutes the living body input device, and the microcomputer 114 is used as an 
external device. The condition that an operator 101 sits on a seat 103, operates a handle 102, 
and is driving the automobile 104 is shown. The operator 101 is wearing the optical-fiber 
fastener or the optical-fiber fixed helmet 107. One or more sets of optical fibers 108 for an 
optical exposure and the optical fiber 109 for optical condensing are being fixed to the optical- 
fiber fastener or the opticaHlber fixed helmet 107. From the optical fiber 108 for an optical 
exposure, light is irradiated by an operator's 101 head and living body passage light is always 
condensed with the optical fiber 109 for optical condensing currently fixed by arbitration 
distance(for example, about 30mm )-separating. The light source of light irradiated from the 
optical fiber 108 for an optical exposure has similarly the photodetector which detects the light 
which is in the living body light measurement section 111 in the input-device 110 interior, and 
was condensed with the optical fiber 109 for optical condensing in the living body light 
measurement section 111. 

[0020] If the phase detection of the living body passage light reinforcement which gave 
modulation frequency on the strength which is different about the optical reinforcement 
irradiated for every different optical exposure location and every different wavelength, was 
detected by the photodetector, and was changed into the electrical signal carries out and it 
measures as shown here in the example shown in drawing 6 , it is possible to remove the effect 
of the stray light and to measure the living body passage light reinforcement for every 
wavelength for every measurement location. Although the arbitration multi-statement of the 
measurement location defined by 1 set of optical fibers 108 for an optical exposure and the 
optical fiber 109 for optical condensing is carried out and it does not interfere every operator 
101, when the high regio frontalis capitis of living body permeability and the characteristic part 
where hemodynamics changes with sleepiness notably again are known beforehand, it is set as 
said characteristic part. Based on the measurement signal showing the head hemodynamics 
measured in the living body light measurement section 111, the signal of sleepiness is extracted 
in the input signal judging section 112. It consists of arithmetic units which perform the storage 
with which the constant data which needs the input signal judging section 112 for hemodynamics 
operations, such as optical parameters, such as hemoglobin, and the study data about an 
operator 101 are memorized, the operation of hemodynamics, and the judgment of an input signal 
here. Moreover, as the 3rd example of an operation procedure showed, it is also possible to use 
a neural network for the judgment of an input signal. Here, when an operators 101 sleepiness is 
detected in the input signal judging section 112, close is carried out to a microcomputer 114 
using a signal line 113 from an input unit 110, and a signal is outputted to the nap alarm which 
consists of a drive circuit 105 and a loudspeaker 106 from a microcomputer 114. A nap alarm will 
function on a loudspeaker 106 as uttering the voice of warning, if a signal is inputted. Here, it is 
possible to stimulate by various approaches, such as stimulating an operator with voice and also 
vibrating a stimulus or a seat with light as a function of the nap alarm 105. Moreover, the voice 
data memorized by the store 115 according to the level of an alarm can be chosen from a 
microcomputer 114, and the speech information which has the semantics called "risk and risk ..." 
can also be outputted. Moreover, it is also possible to input a signal into a nap alarm by the 
electromagnetic wave, without carrying out the interior of the input device 1 10 to the optical- 
fiber fastener 107, and using a signal line 113. Furthermore, when a microcomputer 114 judges 
that the alarm level went up, by carrying out signal transduction to a downward arrow head from 
a microcomputer 114, brakes are applied or it is considering as the configuration which can also 
output the signal which suspends an engine. 

[0021] as an alarm — not only the automobile of drawing 10 but all migration means, such as an 



airplane and an electric car, — being applicable — under operation of these migration means — 
sleepiness, fatigue, and since — admiration — a redout, a blackout, etc. are applicable as 
equipment which judges the feeling which causes trouble to operation and gives an alarm to it In 
addition, a redout and a blackout are symptoms which the blood flow within a brain concentrates 
on a part with big acceleration, and cause loss of visual disorder or consciousness during 
operation of an airplane etc. Thus, if a living body input unit is used as an input unit of a 
microcomputer, it is applicable also as an environment control unit, for example. That is, 
subjective feelings, such as a cold hot relaxed feeling, can be judged, and it can use as 
equipment which can control environments, such as environmental temperature, environmental 
music, brightness, and an image. Moreover, it is [ whenever / study ] applicable also as judgment 
equipment. That is, extent of study, such as learning and movement (rehabilitation is also 
included), is judged, and it can be used as equipment which displays the skill level. Based on the 
displayed skill level, it can also use as training equipment with which a test subject trains 
repeatedly. Moreover, it is applicable also as a medical-application diagnosis and an alarm. That 
is, it is applicable to the diagnostic equipment for epilepsy focal decision, the equipment of 
cerebral function inspection of an encephalopathy patient, the alarm of an epileptic stroke, etc. 
Moreover, although an intention cannot be transmitted outside from the patient of the myonosus 
or a vegetative state, a small child, an animal, etc. or an intention does not pass, it is applicable 
also as equipment which displays feeling and thinking. It catches that the small child considers 
being more concretely shown by him with a living body input device, and it is changed into a 
digital electrical signal, it inputs into a microcomputer, the language which has semantics in 
memory beforehand is registered, the selection judging of it is carried out, and it outputs with 
voice. Moreover, the information from an infantile brain is caught with a living body input unit, 
change of the brain of **** is detected, it is made into a phoneme, it can input into an electronic 
speech circuit and volition can be made to transmit by making into a voice what the small child 
considers, furthermore, what is wanted by attaching in animals, such as an animal and a pet, — it 
can know a thing. Moreover, feeling, such as joy, anger, humor and pathos, can be judged, and it 
can apply also to the equipment which transmits feeling information with a TV phone etc. From 
the feeling information transmitted by this equipment, the expression of the computer graphics 
of the face displayed on a **** side is generable. Moreover, concentration can be judged and it 
can apply also to the equipment which displays this. Furthermore, it is applicable also as lie 
detector. 
[0022] 

[Effect of the Invention] Since according to this invention the localized cerebral function is 
measured with an optical cerebral function metering device and a measurement signal is used as 
an input signal to an external device as explained above, an external device can be controlled, 
without using a keyboard, a mouse, and a handle, and also it is [ whenever / alarm / of a 
vehicle /, environment control unit, and study ] applicable to judgment equipment, a medical- 
application diagnosis and an alarm, declaration-of-intention equipment, a data transmission unit, 
concentration judging equipment, the lie detector, etc. Therefore, communication with 
information the non-transmitted object which was not made is attained conventionally. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention by inputting into an external device the output signal from 
the living body input unit which used the Mitsuo object mensuration Control equipment about the 
control device which performs various control, without using a keyboard, a mouse, and a handle 
in detail, or It is related with the living body input unit and biological control equipment using the 
Mitsuo object mensuration which controls a nap alarm, controls environmental equipment, judges 
whenever [ study ], displays the feeling and thinking of a small child, a sick person, an animal, 
etc., or discovers a lie. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, equipments, such as a computer and a game, are 
controlled from the input unit with various keyboards, mice, handles, etc., in order to operate. 
However, the input unit which such human being operates on hand and foot is difficult for 
reducing the presence in a game or a physically handicapped person etc. operating it. Then, the 
equipment which performs the direct input from a brain using an electroencephalogram is 
proposed by JP,7-124331,A. It is going to control the computer, especially the game machine by 
this equipment by inputting an electroencephalogram into a computer as it is like [ when 
measuring an electrocardiogram ]. Control of the external device of the patient by whom a failure 
is accepted in a motor function is possible for the direct input device from such a brain, and the 
contribution to a physically handicapped person's social participation is also expected. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since according to this invention the localized cerebral function is 
measured with an optical cerebral function metering device and a measurement signal is used as 
an input signal to an external device as explained above, an external device can be controlled, 
without using a keyboard, a mouse, and a handle, and also it is [ whenever / alarm / of a 
vehicle /, environment control unit, and study ] applicable to judgment equipment, a medical- 
application diagnosis and an alarm, declaration-of-intention equipment, a data transmission unit, 
concentration judging equipment, the lie detector, etc. Therefore, communication with 
information the non-transmitted object which was not made is attained conventionally. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, field division is carried out by different 
cytoarchitecture, and each field shares a different function further so that human beings brain 
may be expressed with Broadmann's atlas of brain. For example, if a brain is seen from width, the 
field where the field where the field which participates in spontaneous movements (a hand, a 
finger, guide peg, etc.) participates in the summit section, feeling, vision, etc. participates in the 
regio occipitalis capitis and language will be the predetermined section of a left half, and will be 
shared, respectively. Thus, in order to extract the information from the pinpointed location with 
high degree of accuracy, it is necessary to use a metering device with high spatial resolving 
power. However, since a dielectric constant is uneven in a living body and the source location of 
a signal becomes indefinite, the electroencephalogram used in the conventional technique has 
low spatial resolving power. Moreover, in order that the myoelectric potential by analyte moving 
might be greatly reflected in a signal and might have a bad influence on electroencephalogram 
detection by this, there is also a constraint that analyte must be restrained, at the time of 
measurement, and practicality was very missing. Therefore, the approach using an 
electroencephalogram as an input signal from a brain has a problem in precision and practicality 
directly. The purpose of this invention is by solving such a conventional technical problem and 
using a somatometry signal with high spatial resolving power as an input signal to offer the living 
body input unit and biological control equipment using the high somatometry approach of 
precision and practicality. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the living body 
input unit using the Mitsuo object mensuration by this invention Since the passage light of this 
living body skin is condensed by irradiating said living body skin from at least one Mitsuteru 
gunner stage arranged on the living body skin, and this optical exposure means, At least one 
condensing means arranged on this living body skin, and a photodetection means for 
somatometry to measure the living body passage light reinforcement condensed by this 
condensing means, A storage means to set up beforehand the reinforcement in the hemoglobin 
concentration rate of change of the arbitration time interval which should be calculated, and the 
arbitration frequency of time amount change of hemoglobin concentration etc. as reference data 
of a feature parameter, and to memorize this, From the measurement signal measured by said 
photodetection means, or living body passage light reinforcement The oxyhemoglobin 
concentration change value within a brain of the arbitration location within a brain, a reduction 
hemoglobin concentration change value, or the total hemoglobin concentration change value is 
calculated. The value of the feature parameter of arbitration is calculated from this change value, 
and it is characterized by providing an operation means to determine the class of output signal 
from the data memorized by the value and said storage means of a feature parameter of this 
arbitration. Moreover, the biological control equipment using the Mitsuo object mensuration by 
this invention inputs the output signal determined with the above-mentioned living body input 
unit, and is characterized by providing the external device which operates an arbitration function 
according to the class of inputted signal. Here, although the light condensed by arrangement of 
the Mitsuteru gunner stage and a condensing means is classified into the reflected light and the 
transmitted light, it considers all as passage light including both in this invention. 
[0005] 

[Embodiment of the Invention] In this invention, the cerebral function activities localized using 
light are measured, and the measured signal is used as an input signal to a computer or an 
external device. That is, the signal measured, respectively is inputted into an arithmetic unit by 
setting one or more optical fibers for an exposure, and one or more optical fibers for condensing 
as one or more measurement fields (for example, the right-hand finger motor area, the left-hand 
finger motor area, the speech center, etc.) of a head, and condensing the head passage light of 
the subject. In an arithmetic unit, the class of output signal, such as clicking [ in cursor ] cursor 
from the measurement signal itself to migration and the input of the speech center to the input 
of migration and left-hand finger movement to the input of right-hand finger movement for 
example, on right-hand side to left-hand side, is determined, and an output signal is inputted into 
external devices, such as a computer, a word processor, or a game machine. An external device 
performs actuation according to the class of input signal. By other approaches of an arithmetic 
unit, by calculating the oxyhemoglobin concentration change value within a brain, a reduction 
hemoglobin concentration change value, or the total hemoglobin concentration change value from 
the measured passage light reinforcement, calculating the description parameter value from 
these values, and comparing the description parameter value memorized by storage with the 
calculated description parameter value, the class of output signal is determined and an output 
signal is inputted into an external device. Furthermore, the ** which does not make the input 



signal of an external device correspond to each measurement field as other measurement 
approaches, The subject is made to imagine "it clicks" etc. "cursor — the right — " — "cursor 
— the left — " — The standard-deviation value and average value for every feature parameter 
for every measurement field are memorized as study data to the store, and actual measurement 
values are compared with those study data, and if it is in tolerance and is in agreement, it will 
consider as an output signal. [ at that time ] In order to determine the class of output signal by 
this approach using a feature parameter, the Mahalanobis distance can be used, and also a 
neural network can also be used. Here, the Mahalanobis distance is an index which judges 
whether an actual measurement value belongs to the distribution, when a measurement value 
etc. is expressed by the normal distribution which has distribution. Since a computer, a word 
processor, or a game machine can be controlled by this, without using a keyboard, a mouse, etc., 
it can use also as an object for trouble back tone. Furthermore, it is [ whenever / nap alarm / of 
an operator / environment control unit, and study ] applicable to declaration-ofHntention 
equipments, such as judgment equipment, a sick person, a small child, and an animal, a data 
transmission unit, or the lie detector by arranging many the exposure light means and the 
condensing means of a point to analyte. 
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EXAMPLE 



[Example] Hereafter, a drawing explains the principle of operation and the example of this 
invention to a detail. Drawing 1 is the outline block diagram of the equipment (it abbreviates to 
an optical cerebral function metering device henceforth) which measures the cerebral function 
activities localized using light. In this invention, the localized cerebral function activities are 
measured using light, and the measured signal is made into the input signal to a computer. Here, 
oxyhemoglobin concentration change and reduction hemoglobin concentration change are 
measured independently, respectively by using two waves for exposure wavelength for the 
purpose of the oxidization in a living body, and reduction hemoglobin concentration change 
measurement. That is, oxyhemoglobin concentration and reduction HEMOKUROBIN 
concentration are measured by the difference in a color by the absorption of light If wavelength 
is increased further, while precision will improve, measurement of matter concentration other 
than oxidization and the reduced hemoglobin is possible. Although the case where an optical 
exposure location and one photodetection location are set up is explained here, it is easy to 
increase a number, respectively. The light of specific wavelength is emitted from the light source 
1-1 and 1-2, and incidence is carried out to an optical fiber 2-1 and 2-2, respectively. Here, the 
wavelength from the light source 1-1 is lambda 1, is the wavelength lambda 2 from the light 
source 1-2, and is chosen from the range of 400 to 2400nm. When measuring the hemodynamics 
in a living body especially, it is desirable to choose from the range of 700 to 1 100nm so that a 
wavelength difference may be set to less than 50nm in order to raise precision. That is, in this 
wavelength range, the permeability of light is high. Since the crystal of water also becomes large 
on the wavelength beyond this and absorption of the hemoglobin blood itself also becomes large 
less than [ this ], it is inconvenient. Moreover, intensity modulation of the light source 1-1 and 
1-2 is carried out on the frequencies f1 and f2 which change with the drive circuit 4-1 and 4-2, 
respectively. Each drive circuit 4-1 and the signalling frequency from 4-2 are inputted into a 
phase detector 9-1 and 9-2 as reference signalling frequency, respectively. This is for taking out 
oxidization and a reduction hemoglobin concentration value from the wavelength with which 
oxidization and a reduction hemoglobin concentration change value were mixed separately. 
[0007] An optical fiber 2-1 and 2-2 have connected with an optical directional coupler 3, it is 
mixed and incidence of the light source 1-1 and the light from 1-2 is carried out to the optical 
fiber 5 for an exposure, the scalp of the optical fiber 5 for an exposure to the subject 6 — from 
a top, light is irradiated and living body passage light is condensed with the optical fiber 7 for 
condensing. This measures the difference in the color by ** of the oxidization which flows the 
inside of blood, and reduction hemoglobin concentration. In the artery, although the saturation of 
oxygen (rate that the oxyhemoglobin in [ all ] hemoglobin occupies) is high, in the vein, the 
saturation of oxygen is falling as compared with an artery. Here, although distance between the 
optical fiber 5 for an exposure and the optical fiber 7 for condensing is made into the distance of 
10-50mm with a measurement location, it is set to 30mm by this equipment configuration, living 
body passage light [ in / incidence of the living body passage light condensed with the optical 
fiber 7 for condensing is carried out to a photodetector 8, respectively and / each condensing 
location ] — photo electric conversion — and it is amplified. A photo-multiplier and an avalanche 
photodiode are used for a photodetector 8. After the output signal from a photodetector 8 is 



distributed two times, it is inputted into a phase detector 9-1 and 9-2. Although two waves of 
irradiated living body passage light is being mixed to the Gentlemen phase wave detector 9-1 
and the signal inputted into 9-2 Since reference freqency is inputted into the Gentlemen phase 
wave detector 9-1 and 9-2 from the drive circuit 4-1 and 4-2, respectively, in a phase detector 
9-1, living body passage light reinforcement from the light source 1-1 can be carried out, and 
separation detection of the living body passage light reinforcement from the light source 1-2 can 
be carried out in a phase detector 9-2. 

[0008] After inputting respectively into an analog-digital converter (it abbreviates to an A/D 
converter henceforth) 10-1, and 10-2 the living body passage light signal on the strength 
detected by phase discriminator 9-1 and 9-2 and changing it into a digital signal, it incorporates 
to an arithmetic unit 11. In an arithmetic unit 1 1, from the time series signal of two waves of 
incorporated passage light reinforcement, the sum showing oxyhemoglobin concentration, 
reduction hemoglobin concentration, and blood volume of oxyhemoglobin concentration and 
reduction hemoglobin concentration is calculated, and it displays on a display 12 as a time series 
graph. The amount (volume) of the hemoglobin in blood is fixed, and if an oxyhemoglobin and the 
reduced hemoglobin are only added, the whole blood volume understands it. The method of 
calculating the oxyhemoglobin, the reduced hemoglobin, and the total hemoglobin concentration 
change accompanying cerebral function activities by this equipment configuration is proposed by 
for example, these people with the Japanese-Patent-Application-No. No. 30972 [ seven to ] 
specification, and the drawing (the data-processing approach). In addition, although only the 
amount from which hemoglobin concentration changed is calculated, if the operation except 
dispersion in a living body is performed, the absolute magnitude of concentration is also 
measurable here. 

[0009] Drawing 2 is drawing showing the hemoglobin concentration change at the time of right- 
hand finger movement by the optical cerebral function metering device. Here, the field within the 
brain which participates in a motion of a right-hand finger (it abbreviates to the right-hand finger 
motor area henceforth) is made into a measurement field using this equipment, and time amount 
change of the oxyhemoglobin 14-1 at the time of performing right-hand finger movement, the 
reduced hemoglobin 14-2, and the total hemoglobin concentration change 14-3 is shown. In 
addition, 13 is a right-hand finger movement period. Drawing 3 is drawing showing the hemoglobin 
concentration change at the time of left-hand finger movement by the optical cerebral function 
metering device. Here, using this equipment, the left-hand finger motor area is made into a 
measurement field, and time amount change of the oxyhemoglobin 16-1 at the time of performing 
left-hand finger movement, the reduced hemoglobin 16-2, and the total hemoglobin 
concentration change 1 6-3 is shown. In addition, 1 5 is a left-hand finger movement period. If 
drawing 2 and drawing 3 are compared, the oxyhemoglobin concentration change 14-1 by the 
right-hand finger motor area and the total hemoglobin concentration change 14-3 during the 
right-hand finger movement period 13 show about 3 times as much variation as the 
oxyhemoglobin concentration change 16-1 by the left-hand finger motor area in the left-hand 
finger movement period 15, and the total hemoglobin concentration change 16-3 so that clearly. 
In addition, the motor area in cerebral left-hand side is an operating range related to a right half 
the body, and the field within a brain and the body part which involves have cross relation 
mutually. Moreover, the reduced hemoglobin does not carry out fluctuation so notably. 
[0010] Drawing 4 is drawing showing the contour-line graph of the total hemoglobin 
concentration change at the time of right-hand finger movement by the optical cerebral function 
metering device. Here, using this equipment, it measures by the multipoint so that the right-hand 
finger motor area may be included, and the contour-line graph of the total hemoglobin 
concentration change at the time of performing right-hand finger movement is shown. By 
drawing 4 , left-hand side shows a before [ a brain ] side, and right-hand side shows [ the 
vertical direction of drawing 4 ] the backside [ the brain ] for the cerebral upper and lower sides. 
Drawing 4 shows that the local part which shows such a remarkable change is measured by the 
optical cerebral function metering device. Drawing 5 is drawing showing the contour-line graph of 
the total hemoglobin concentration change at the time of the language remembrance by optical 
cerebral function equipment Here, it measures by the multipoint so that the field (it abbreviates 



to the speech center henceforth) which participates in language activities may be included, and 
the contour-line graph of the oxyhemoglobin concentration change at the time of recollecting 
language is shown. The speech center exists in the location near the tempora within a left-hand 
side head brain. Also in this case, the local part which shows a remarkable change is measured 
by the optical cerebral function metering device. An optical cerebral function metering device 
can also measure the cerebral function activities by remembrance in this way. Therefore, in this 
invention, precision and practicality can realize the direct-input approach from a high brain by 
using the signal measured with the optical cerebral function metering device as an input signal to 
an external device. 

[0011] Since the outline of the principle of invention was described above, below, the example of 
this invention is described. Drawing 6 is the block diagram of the optical cerebral function 
metering device in which one example of this invention is shown. In drawing 6 , 120 is a living 
body input unit, 23 is an external device and biological control equipment consists of these living 
body input unit 120 and an external device 23. The head transmitted light reinforcement of the 
subject 6 is measured using the optical cerebral function metering device 17, the optical fiber 
18-1 for an exposure, 18-2 and 18-3, the optical fiber 19-1 for condensing, 19-2, and 19-3. the 
optical fiber 18-1 for an exposure, and the optical fiber 19-1 for condensing — the optical fiber 
18-3 for an exposure and the optical fiber 19-3 for condensing are being fixed to the 
measurement field 1 for the optical fiber 18-2 for an exposure, and the optical fiber 19-2 for 
condensing by the measurement field 2 with the optical-fiber fixed helmet 20 to the 
measurement field 3, respectively. It is easy to increase the number of measurement fields here, 
and in each measurement field, in order to improve spatial resolving power, it is also easy to 
arrange two or more optical fibers. The head passage light reinforcement of each measurement 
field measured by the optical cerebral function metering device is inputted into an arithmetic unit 
21. Using the absorbancy index of the oxidization memorized by the head passage light 
reinforcement and the store 22 of each of said measurement field, and the reduced hemoglobin, 
and the data for an operation, by the operation approach mentioned later, the signal of 
arbitration is specified and it inputs into an external device 23 in an arithmetic unit 21. In order 
to judge what kind of semantics the signal has in storage 22 beforehand, the result (the 
absorbancy index and data for an operation of HEMOKUROBIN) learned by then is memorized. In 
an external device 23, it operates according to the class of said inputted arbitration signal. As an 
external device 23, a computer, a word processor, a game machine, or a communication device 
can be used. 

[0012] Next, the operation approach in the arithmetic unit 21 in drawing 6 is explained. Drawing 7 
is a flow chart which shows the procedure of the arithmetic unit in drawing 6 . For example, the 
optical fiber 1 8-1 for an exposure and the optical fiber 1 9-1 for condensing are set as the left- 
hand finger motor area (measurement field 1), the optical fiber 18-2 for an exposure and the 
optical fiber 19-2 for condensing are set as the right-hand finger motor area (measurement field 
2), the optical fiber 18-3 for an exposure and the optical fiber 19-3 for condensing are set as the 
speech center (measurement field 3), and the living body passage light reinforcement in each 
measurement field is inputted into an arithmetic unit 20. 

(step 1-1) From the passage light reinforcement of each wavelength from the measurement field 
1-1, oxidization, reduction, or the total hemoglobin concentration is calculated, 
(step 1-2) Each **** calculated by step 1-1 calculates a feature parameter from the hemoglobin 
concentration of arbitration, i.e., oxidization, reduction and the total hemoglobin concentration, or 
one concentration in them. As a feature parameter, as for the addition value of the hemoglobin 
concentration of arbitration, and each **** of arbitration time amount, the reinforcement of the 
arbitration frequency of time amount change of the hemoglobin concentration of arbitration is 
used for each **** of an arbitration time interval, as for the rate of change and each **** of 
hemoglobin concentration of arbitration, and this can be determined variously, for example, 
(step 1-3) measuring with the study value in storage 22 the description PARA meter calculated 
by step 1-2 — the description parameter value — oh, it judges whether it is in the threshold 
range of the arbitration which has carried out an Ecklonia setup, and a signal 1 will be outputted 
if it is within the limits. Moreover, if out of range, it will progress to step 1-4. 



[0013] (step 1-4) From the passage light reinforcement of each wavelength from the 
measurement field 2, oxidization, reduction, or the total hemoglobin concentration is calculated, 
(step 1-5) From the hemoglobin concentration of arbitration, each **** calculated by step 1-4 
calculates a feature parameter. As a feature parameter, reinforcement [ in / **** / the addition 
value of the hemoglobin concentration of arbitration and / of arbitration time amount / each / 
**** / of an arbitration time interval / each / in the rate of change and each **** of 
hemoglobin concentration of arbitration / the arbitration frequency of time amount change of the 
hemoglobin concentration of arbitration ] is used, for example, and this can be determined 
variously. 

(step 1-6) It judges whether it is in the threshold range of the arbitration set up beforehand, and 
if the description PARA meter calculated by step 1-5 is within the limits, it will output a signal 2. 
Moreover, if out of range, it will progress to step 1-7. 

(step 1-7) From the passage light reinforcement of each wavelength from the measurement field 
3, oxidization, reduction, or the total hemoglobin concentration is calculated, 
(step 1-8) From the hemoglobin concentration of arbitration, each **** calculated by step 1-7 
calculates a feature parameter. As a feature parameter, reinforcement [ in / **** / of the 
addition value of the hemoglobin concentration of arbitration or an average value, or arbitration 
time amount / each / **** / of an arbitration time interval / each / in the rate of change and 
each **** of hemoglobin concentration of arbitration / the arbitration frequency of time amount 
change of the hemoglobin concentration of arbitration ] is used, for example, and this can be 
determined variously. 

(step 1-9) It judges whether it is in the threshold range of the arbitration set up beforehand, and 
if the description PARA meter calculated by step 1-8 is within the limits, it will output a signal 1. 
Moreover, if out of range, it will return to step 1-1. 

[0014] Here, the external device 23 is always changed into the waiting state waiting for an input 
supposing an external device 23 being a computer. Furthermore, it is possible to also make the 
function of an external device [ beforehand as opposed to / cursor / to the input of the left and 
a signal 2 / to the input of the right and a signal 3 / like a click / a signal in cursor ] correspond 
beforehand to the input of a signal 1. Moreover, as an escape of this operation approach, if it is 
made to output [ in in a threshold range ] 1 in step 1-3, step 1-6, and step 1-9 in besides 0 and 
a threshold range, eight kinds of combination can be made as a signal outputted from an 
arithmetic unit 21 (000-1 11). In this case, what is necessary is to perform the output from a 
signal 1 to a signal 8, and just to opt for arbitration functional actuation of the external device 23 
corresponding to each signal beforehand. Thus, by the 1st example of an operation, the right- 
hand finger motor area, the left-hand finger motor area, and the speech center were defined 
beforehand, it is the case where a signal is measured for every location of the, and the case 
where a signal and functional actuation were made to correspond to 1 to 1 was stated. 
[0015] Drawing 8 is a flow chart which shows the 2nd example of an operation procedure of the 
arithmetic unit in drawing 6 . In the 2nd example of the operation approach, it is the case where 
the signal inputted into an external device 23 as the oxidization, the reduction, or the total 
hemoglobin concentration change measured in each measurement field is not made to 
correspond to 1 to 1. For example, it is the approach of having aimed for every location in the 
case of the 1st example of the operation approach, having taken out the signal to it, and having 
made the specific signal corresponding to functional actuation. However, when it has the volition 
a user wants to move cursor to the left, it will have to recollect moving a left hand and will 
become the function of an actual external device, and the thing from which remembrance of a 
user was widely different. On the other hand, in the 2nd example of this operation approach, it is 
an approach in consideration of said trouble. First, i measurement fields are set up, the optical 
fiber for an exposure and the optical fiber for condensing are arranged to each measurement 
field, and the living body passage light reinforcement in each measurement field is inputted into 
an arithmetic unit 21. That is, in the 2nd example, it aims for every location, and a specific signal 
is not measured, but an optical fiber is connected to a head, without pinpointing a location 
concretely, optical cerebral function measurement when recollecting the actuation inputted into 
a computer is performed, this is performed several times, and is learned, and the result is 



beforehand memorized to storage 22. And it searches for whether concentration is calculated 
from the actually measured signal, a feature parameter is calculated, and the feature parameter 
same in the data of a store 22 exists this. Hereafter, it explains in accordance with the flow of 
drawing 8 . 

[0016] (step 2-1) From the passage light reinforcement of each wavelength from each 
measurement field i of every, oxidization, reduction, or the total hemoglobin concentration is 
calculated. 

(step 2-2) From the hemoglobin concentration of arbitration, each **** calculated by step 2-1 
calculates the values Pi and j (matrix value) of each feature-parameter j of each measurement 
field i of every. As a feature parameter, reinforcement [ in / **** / the addition value of the 
hemoglobin concentration of arbitration and / of arbitration time amount / each / **** / of an 
arbitration time interval / each / in the rate of change and each **** of hemoglobin 
concentration of arbitration / the arbitration frequency of time amount change of the hemoglobin 
concentration of arbitration ] is used here, for example, and this can be determined variously, 
(step 2-3) Here, the class of signal outputted from an arithmetic unit 21 is made into k kinds. 
The study data of general to a store 22 or a user individual are memorized beforehand. Study DS 
is the standard deviation value and the average of each feature-parameter j of every of each 
measurement field i of every which have the same structure in each output signal k of every. 
Namely, it is premised on probability distribution of a feature parameter being GAUSHIAN 
distribution. A standard deviation value and the average can describe a gauss function. For 
example, when an external device 23 is assumed to be a computer and the signal k from an 
arithmetic unit 21 is beforehand inputted into said computer, it sets up so that cursor may move 
to the right Moreover, a user carries the optical cerebral function metering device 17 
beforehand, and it performs recollecting with "cursor is moved to the right" two or more times. 
At this time, a standard deviation value and the average are calculated to each feature- 
parameter j of every [ of each measurement field i of every / which is measured ]. The 
standard-deviation value and average value of each feature-parameter j of every of each 
measurement field i of every which were acquired here are memorized to storage 22 as study 
data of Signal k. In this step 2-3, said study data Di, j, and k memorized are read. Drawing 9 is 
drawing showing the DS of these study data Di, j, and k. In drawing 9 , S expresses a standard 
deviation value, A expresses the average, and a dotted line means an abbreviation. Moreover, the 
measurement field i is made into n places, and the number of classes of feature-parameter j is 
made into m kinds. 

[001 7] (step 2-4) The Mahalanobis distance MDk is calculated to each signal k of every using 
the values Pi and j of all the study data Di, j, and k memorized and each feature-parameter j of 
each measurement field i of every [ which was calculated step2-2 ]. The Mahalanobis distance is 
expressed with an easy well-known formula. 

(step 2-5) It searches for the minimum Mahalanobis distance MDk from the Mahalanobis 

distance MDk of each signal k of every [ which was calculated by step 2-4 ]. If the minimum 

value in 1-k signals is chosen, it will serve as the minimum Mahalanobis distance. 

(step 2-6) It judges whether the minimum Mahalanobis distance MDk is in the threshold range of 

arbitration. In being in within the limits, it progresses to step 2-7. Moreover, in being out of 

range, it returns to step 2—1. 

(step 2-7) Signal k is outputted. 

[0018] Although the operation approach of the 2nd example applies the Mahalanobis presumption 
approach, in order to perform same presumption, it also has a method of applying a neural 
network as the 3rd operation approach. In this case, each feature-parameter j of each 
measurement field i of every is inputted into neural network input-side each terminal, and each 
signal k (k=1-l) is assigned to output side each terminal. Beforehand, the neural network learns 
by use of the multiple times of every user and a common user so that the signal k of arbitration 
may be outputted with the value of each feature-parameter j of each measurement field i of 
every. By using this neural network that learned, it can function as Mahalanobis presumption 
shown in drawing 8 similarly, and the signal corresponding to what the user recollected can be 
outputted. In drawing 6 , a neural network is connected to the latter part of an arithmetic unit 21, 



and a feature parameter is inputted into input-side each network terminal. An external device 23 
is connected to output side each network terminal. In addition, of course, the arithmetic unit 
other than the operation approach of the 1st example, the 2nd example, and the 3rd example can 
also determine the class of output signal, using directly the signal measured by the detector for 
optical cerebral function measurement. 

[0019] Drawing 10 is the block diagram of the biological control equipment in which other 
examples of this invention are shown, drawing 10 — setting — 101 — an operator and 102 — a 
handle and 103 — a seat and 104 — an automobile and 105 — a drive circuit and 106 — a 
loudspeaker and 107 — an optical-fiber fastener or an optical-fiber fixed helmet, and 108 — the 
optical fiber for an optical exposure, and 109 — for the living body light measurement section 
and 112, as for a signal line and 114, the input signal judging section and 113 are [ the optical 
fiber for optical condensing, and 110 / an input unit and 111 / a microcomputer and 115 ] 
storage. This example shows the case where biological control equipment is applied as a nap 
alarm at the time of automobile operation. That is, the input device 110 (the somatometry 
section 111, the input signal judging section 112, the optical fiber 108 for an optical exposure, 
the optical fiber 109 for optical condensing, an optical-fiber fastener, or optical-fiber fixed 
helmet 107) constitutes the living body input device, and the microcomputer 1 14 is used as an 
external device. The condition that an operator 101 sits on a seat 103, operates a handle 102, 
and is driving the automobile 104 is shown. The operator 101 is wearing the optical-fiber 
fastener or the optical-fiber fixed helmet 107. One or more sets of optical fibers 108 for an 
optical exposure and the optical fiber 109 for optical condensing are being fixed to the optical- 
fiber fastener or the optical-fiber fixed helmet 107. From the optical fiber 108 for an optical 
exposure, light is irradiated by an operators 101 head and living body passage light is always 
condensed with the optical fiber 1 09 for optical condensing currently fixed by arbitration 
distance(for example, about 30mm )-separating. The light source of light irradiated from the 
optical fiber 108 for an optical exposure has similarly the photodetector which detects the light 
which is in the living body light measurement section 1 11 in the input-device 110 interior, and 
was condensed with the optical fiber 109 for optical condensing in the living body light 
measurement section 111. 

[0020] If the phase detection of the living body passage light reinforcement which gave 
modulation frequency on the strength which is different about the optical reinforcement 
irradiated for every different optical exposure location and every different wavelength, was 
detected by the photodetector, and was changed into the electrical signal carries out and it 
measures as shown here in the example shown in drawing 6 , it is possible to remove the effect 
of the stray light and to measure the living body passage light reinforcement for every 
wavelength for every measurement location. Although the arbitration multi-statement of the 
measurement location defined by 1 set of optical fibers 108 for an optical exposure and the 
optical fiber 109 for optical condensing is carried out and it does not interfere every operator 
101, when the high regio frontalis capitis of living body permeability and the characteristic part 
where hemodynamics changes with sleepiness notably again are known beforehand, it is set as 
said characteristic part. Based on the measurement signal showing the head hemodynamics 
measured in the living body light measurement section 111, the signal of sleepiness is extracted 
in the input signal judging section 112. It consists of arithmetic units which perform the storage 
with which the constant data which needs the input signal judging section 112 for hemodynamics 
operations, such as optical parameters, such as hemoglobin, and the study data about an 
operator 101 are memorized, the operation of hemodynamics, and the judgment of an input signal 
here. Moreover, as the 3rd example of an operation procedure showed, it is also possible to use 
a neural network for the judgment of an input signal. Here, when an operators 101 sleepiness is 
detected in the input signal judging section 112, close is carried out to a microcomputer 114 
using a signal line 113 from an input unit 110, and a signal is outputted to the nap alarm which 
consists of a drive circuit 105 and a loudspeaker 106 from a microcomputer 114. A nap alarm will 
function on a loudspeaker 106 as uttering the voice of warning, if a signal is inputted. Here, it is 
possible to stimulate by various approaches, such as stimulating an operator with voice and also 
vibrating a stimulus or a seat with light as a function of the nap alarm 105. Moreover, the voice 



data memorized by the store 115 according to the level of an alarm can be chosen from a 
microcomputer 114, and the speech information which has the semantics called "risk and risk ..." 
can also be outputted. Moreover, it is also possible to input a signal into a nap alarm by the 
electromagnetic wave, without carrying out the interior of the input device 1 10 to the optical- 
fiber fastener 107, and using a signal line 113. Furthermore, when a microcomputer 114 judges 
that the alarm level went up, by carrying out signal transduction to a downward arrow head from 
a microcomputer 114, brakes are applied or it is considering as the configuration which can also 
output the signal which suspends an engine. 

[0021] as an alarm — not only the automobile of drawing 10 but all migration means, such as an 
airplane and an electric car, — being applicable — under operation of these migration means — 
sleepiness, fatigue, and since — admiration — a redout, a blackout, etc. are applicable as 
equipment which judges the feeling which causes trouble to operation and gives an alarm to it In 
addition, a redout and a blackout are symptoms which the blood flow within a brain concentrates 
on a part with big acceleration, and cause loss of visual disorder or consciousness during 
operation of an airplane etc. Thus, if a living body input unit is used as an input unit of a 
microcomputer, it is applicable also as an environment control unit, for example. That is, 
subjective feelings, such as a cold hot relaxed feeling, can be judged, and it can use as 
equipment which can control environments, such as environmental temperature, environmental 
music, brightness, and an image. Moreover, it is [ whenever / study ] applicable also as judgment 
equipment. That is, extent of study, such as learning and movement (rehabilitation is also 
included), is judged, and it can be used as equipment which displays the skill level. Based on the 
displayed skill level, it can also use as training equipment with which a test subject trains 
repeatedly. Moreover, it is applicable also as a medical-application diagnosis and an alarm. That 
is, it is applicable to the diagnostic equipment for epilepsy focal decision, the equipment of 
cerebral function inspection of an encephalopathy patient, the alarm of an epileptic stroke, etc. 
Moreover, although an intention cannot be transmitted outside from the patient of the myonosus 
or a vegetative state, a small child, an animal, etc. or an intention does not pass, it is applicable 
also as equipment which displays feeling and thinking. It catches that the small child considers 
being more concretely shown by him with a living body input device, and it is changed into a 
digital electrical signal, it inputs into a microcomputer, the language which has semantics in 
memory beforehand is registered, the selection judging of it is carried out, and it outputs with 
voice. Moreover, the information from an infantile brain is caught with a living body input unit, 
change of the brain of **** is detected, it is made into a phoneme, it can input into an electronic 
speech circuit and volition can be made to transmit by making into a voice what the small child 
considers, furthermore, what is wanted by attaching in animals, such as an animal and a pet, — it 
can know a thing. Moreover, feeling, such as joy, anger, humor and pathos, can be judged, and it 
can apply also to the equipment which transmits feeling information with a TV phone etc. From 
the feeling information transmitted by this equipment, the expression of the computer graphics 
of the face displayed on a **** side is generable. Moreover, concentration can be judged and it 
can apply also to the equipment which displays this. Furthermore, it is applicable also as lie 
detector. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the optical cerebral function metering device in which one 
example of this invention is shown. 

[Drawing 2] It is drawing showing the hemoglobin concentration change at the time of right-hand 
finger movement by optical cerebral function equipment. 

[Drawing 3] It is drawing showing the hemoglobin concentration change at the time of left-hand 
finger movement by optical cerebral function equipment 

[Drawing 4] It is drawing showing the contour-line graph of the total hemoglobin concentration 
change at the time of right-hand finger movement by optical cerebral function equipment. 
[Drawing 5 ] It is drawing showing the contour-line graph of the total hemoglobin concentration 
change at the time of the language remembrance by optical cerebral function equipment 
[Drawing 6] It is the concrete equipment configuration Fig. of this invention. 
[Drawing 7] It is the flow chart which shows the operation procedure of the arithmetic unit in 
drawing 6 . 

[Drawing 8] It is the flow chart which shows other operation procedures of the arithmetic unit in 
drawing 6 . 

[Drawing 9] It is drawing of the study DS memorized to the store of drawing 6 . 
[Drawing 10] It is a block diagram at the time of applying the living body input unit based on this 
invention to the nap alarm at the time of automobile operation which is an external device. 
[Description of Notations] 

1-1 and 1-2 : The light source, 2-1, 2-2 : An optical fiber, 3: An optical directional coupler, 4-1, 
4-2 : A light source driving gear, 5: The optical fiber for an exposure, 6: The subject 7: The 
optical fiber for condensing, 8: A photodetector, 9-1 : A phase detector, 9-2 : A phase detector, 
10-1 : An analog-digital converter, 10-2 : An analog-digital converter, 11: An arithmetic unit, 12: 
A display, 13: A right-hand finger movement period, 14-1 : Oxyhemoglobin concentration change, 
14-2 : Reduction hemoglobin concentration, 14-3 : The total hemoglobin concentration, 15: A 
left-hand finger movement period, 16-1 : Oxyhemoglobin concentration change, 16-2 : Reduction 
hemoglobin concentration, 16-3 : The total hemoglobin concentration, 17: An optical cerebral 
function metering device, 20: An optical-fiber fixed helmet 18-1, 18-2, 18-3 : The optical fiber 
for an exposure, 21:arithmetic unit, 19-1, 19-2, the optical fiber for 19-3:condensing, 22:storage, 
23:external device, 24:user, a 101:operator, a 102:handle, a 104:automobile, a 106:loudspeaker, 
111 : The Mitsuo object measurement section, 112: The input-signal judging section, 114: 
Microcomputer (microcomputer) 

113: A signal line, a 1 10,120:living body input device, a 103:seat a 105:nap alarm, the optical fiber 
for a 108:light exposure, a 107:optical-fiber fastener or an optical-fiber fixed helmet 109 : the 
optical fiber for optical condensing. 
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